To evaluate our experience with adnexal torsion (AT) in 36 patients and the outcomes of the patients who were managed conservatively via laparoscopy.
Introduction
Adnexal torsion (AT), the twisting of an ovary and/or tube on its ligamentous support, is the fifth most common gynecological emergency (1) , accounting for 3% of all gynecological surgical emergencies (2, 3) . Torsion of the adnexa initially interferes with the venous and lymphatic circulation. If unrelieved, it progresses rapidly to occlusion of the arterial circulation, eventually leading to gangrene and hemorrhagic necrosis (4) . It occurs most frequently in adolescent girls and women of childbearing age, most of whom desire future fertility (5) . Delay and misdiagnosis of AT are common and can result in a functional loss of the ovary (2) . For approximately 100 years after its initial description in the American literature by J. Bland Sutton, AT was treated by performing a salpingo-oophorectomy without untwisting the adnexa to avoid potential thromboembolism from ovarian vein thrombosis (6) . However, a significant association between thromboembolism and detorsion of an ischemic pedicle has never been established (7) . In the last 15 years, many reports describe minimally invasive surgery with laparoscopy, detorsion, and preservation of the ovary, which has currently shifted the standard approach from oophorectomy to laparoscopy (2, (8) (9) (10) (11) (12) (13) . As these patients tend to be young, and future fertility is desired, conservative management seems a feasible choice and preferable approach. The purpose of this study was to evaluate our experience with AT in 36 patients and the outcomes of the patients who were managed conservatively via laparoscopy.
Materials and Methods
A prospective study was conducted on 36 patients who underwent operations for AT via laparoscopy between January 2008 and December 2009. The study was approved by the institutional review board. The demographic data, including age, gravidity, parity, marital status, and previous history, were noted. The time of onset of symptoms, time of admission to hospital, gray-scale ultrasonographic (US) findings, color Doppler US (ALOKA FSSD-5500) findings including the presence of fluid in the Douglas pouch, diameter and appearance of the ovary, presence of hyperstimulation, edema of the parenchyma, presence of an ovarian cyst, time interval between hospital admission and surgery, type of intervention, and operative findings including duration of the operation, size of the ovary and presence of other pelvic pathologies were recorded. All the patients underwent laparoscopic management. Follow-up gray-scale and color Doppler US were performed during the first week and again following the first and sixth month of laparoscopy for patients who were conservatively managed to determine the outcome of the adnexa.
Results
Thirty-six AT cases were managed by laparoscopy between January 2008 and December 2009. In 29 (80.5%) patients, a preoperative diagnosis of AT was confirmed clinically, and a laparoscopy was performed immediately. In the remainder of the patients, the preoperative diagnosis included ovarian cysts, ruptured ovarian cysts and tubo-ovarian abscesses. The mean age of the patients was 26.5±4.82, with a range of 11 to 44 years. The mean gravidity and parity was 2.4±0.98 (0-5) and 1.8±0.6 (0-3) respectively. Twenty-eight of the women were married. Two women had undergone ovarian stimulation during infertility treatments as part of an in vitro fertilization-intracytoplasmic sperm injection (IVF-ICSI) program and became pregnant on their first attempt; torsion occurred in the 11th to 12th week of their pregnancies. The most common presenting signs were lower abdominal pain as well as nausea and vomiting, which were observed in 33 (91.6%) patients and 29 (80.5%) patients, respectively. Leukocytosis was detected in 27 (75%) patients. All patients underwent ultrasonography preoperatively, and a pelvic mass was detected in all cases. The mean diameter of the mass was 7.2±2.21 cm, with a range of 5 to 14 cm. In 23 (63.8%) patients, torsion occurred on the right side. Ovarian blood flow was assessed by color Doppler US in 30 patients preoperatively. In 11 (36.6%) patients, it was found to be normal while in 19 (63.3%) patients, ovarian blood flow was found to be pathological or absent. The average time from the onset of symptoms to operation was 26±6.44 hours, with a range of 8 to 44 hours. The average time from hospital admission to operation was 8.4±3.88 hours. Laparoscopic conservative treatment was performed in 34 patients. In all 34 patients, detorsion of the adnexa and oophoropexy were performed. Oophoropexy was performed by fixing the utero-ovarian ligament to the sacrouterine ligament, except in two pregnant women, in whom the ligaments were fixed to the pelvic sidewall with two stitches using nonabsorbable 0 prolene sutures Nine patients underwent an ovarian cystectomy. Pathological examination revealed serous cyst, paraovarian cyst and dermoid cyst in four, three and two patients respectively. Pathological surgical findings are listed in Table 1 . Demographic data, symptoms, signs, and ultrasonographic and Doppler findings of the patients are summarized in Table 2 . In two patients, salpingo-oophorectomy was performed. Sonographic pictures pre and postoperative ovary are given in Figure 1 and 2 respectively. Figure 1 demonstrates the torsioned ovary with no blood flow and Figure 2 demonstrates the detorsioned ovary revealing normal blood on Doppler US. In one of the pregnant patients who were treated conservatively due to ovarian torsion, the ovary was observed as completely normal in size and localization during a cesarean section.
Discussion
Because most cases of AT occur in reproductive-age women, prompt diagnosis and treatment is important for the preservation of ovarian function. More than 80% of all cases occur in women under 50. Although cysts and neoplasms account for over 90% of cases, torsion can also occur in ovaries that appear normal (8) . Ovulation induction with gonadotropins predisposes the patient to torsion because of ovarian enlargement (3, (14) (15) (16) . Delays in diagnosis and surgical intervention are relatively common with AT because there is a non-specific presentation of cases and no absolute clinical profile. The time span from the onset of symptoms to operation reportedly varies from several hours to several days (17) . The diagnosis of AT is presently based on clinical symptoms and a physical examination. Blood tests and imaging techniques contribute little to a preoperative diagnosis. The majority of patients present with a sudden onset of lower abdominal pain often associated with nausea and vomiting, adnexal mass, fever, and leukocytosis (8) (9) (10) 14) . Pain relief observed during observation may be the result of perceptive nerve death and tissue degeneration in the affected ovary (17, 18) . Bouguizane et al. reported that 57.8% of patients were diagnosed accurately at the first clinical examination in their study (19) . Bar-On et al. found that women who underwent laparoscopies for suspected AT were correctly diagnosed in less than half of the cases (46.1%) (5) . Doppler US studies have been investigated extensively in the diagnosis of AT. A review of surgically diagnosed ovarian torsion cases by Pena et al. demonstrated that normal blood flow was found in 60% of such cases (20) . Therefore, the presence of blood flow should not exclude a diagnosis of torsion when there is a high clinical suspicion. Although the absence of Doppler flow is highly specific, it has a very low sensitivity in diagnosing torsion (20, 21) . In the Bar-On et al. study, it was found that ovarian blood flow had a low sensitivity (43.8%) and a high specificity (91.7%) for AT (5) . In our study, pathological or absent blood flow was found in only 63.3% of the patients. These findings support the continued use of ultrasonographic and Doppler studies as diagnostic aids in cases of suspected AT but warrant caution because of their limited accuracy. When AT is suspected, an emergency laparoscopy should be performed to establish an accurate diagnosis and avoid ovarian damage. We found that 80.5% of the patients were accurately diagnosed as having AT before undergoing laparoscopy. Many investigators have attempted to define the viable and nonviable appearance of torsioned adnexa during intraoperative inspection. Several studies have shown that the estimation of the degree of necrosis during surgery is inaccurate (22, 23) . The color, size, and edema of the twisted ischemic adnexa usually do not reflect the true degree of damage to ovarian tissue. Oelsner et al. demonstrated that the adnexa can retrieve its (24) . All rodent adnexa undergoing surgical torsion for 24 hours displayed normal histological findings despite a black-blue, ischemic appearance immediately and for one week after reversal of the torsion. The black-blue appearance was due to an initial lymphatic and venous stasis rather than significant arterial ischemia (24) . In various studies in the literature, it has been reported that ovarian function is preserved in 88% to 100% of cases after detorsion of the twisted adnexa (13, (25) (26) (27) (28) .
In the past, laparotomy with oophorectomy was the standard treatment for AT. Concerns about possible thromboembolism and irreversible ischemic injuries led to the removal of the affected adnexa, regardless of the patient's age or her desire for future fertility. As early as 1946, Way described 16 cases of torsion that were managed by untwisting the adnexa with no serious complications (29) . Oelsner et al. reported that none of the patients in their study of 102 AT cases had clinical signs of thromboembolism postoperatively (13) . The incidence of pulmonary embolism was reported in 0.2% of cases with adnexal torsion treated by adnexectomy and not more frequently when the adnexa were untwisted (7) . No thromboembolic complications secondary to adnexal detorsion were noted in our patients, as reported in the literature. Because there is no effective clinical method of predicting the viability of an ovary exactly by macroscopic appearance, and normal ovarian morphology and follicle formation have been confirmed in many patients, adnexectomy should be avoided. Removing the injured organ is suggested only when there are obvious signs of adnexal disruption, such as ligament detachment or ovarian tissue decomposition (2) . In postmenopausal women, the treatment of choice is bilateral oophorectomy. In the study by Oelsner et al., 5 of 102 patients (4.9%) had retorsion in the same adnexa (13) . Surgical management to prevent the recurrence of AT has included triplication of the uteroovarian ligament (30) , in which the ligament is plicated and shortened with a running stitch; ovariopexy, in which the ovary is sutured to the posterior aspect of the uterus or the lateral pelvic wall; and oophoropexy, in which the utero-ovarian ligament is sutured either to the posterior aspect of the uterus or to the lateral pelvic wall. Although oophoropexy has not been evaluated in randomized trials, the procedure has been performed in women of all ages and during pregnancy (8) . In our study, we performed oophoropexy in all conservatively managed cases and there were no recurrences of AT. This is a prospective study consisting of 34 cases of AT managed conservatively by laparoscopy. Normal ovarian morphology and follicle formation were confirmed in all the cases with no recurrences. There were no postoperative complications or apparent adverse effects. Early diagnosis and treatment are key factors in managing AT. According to the results of the present study, given its demonstrated safety and benefits, a conservative approach of untwisting the adnexa and salvaging the ovary via laparoscopy should be considered in AT cases in women of reproductive age in which the time from the onset of symptoms to surgery does not exceed 44 hours, regardless of the color and number of twists.
